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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor chip 
package having nearly the 

same size as that of a semiconductor chip. 

SOLUTION: To package a center pad type semiconductor chip 
31, an opening 22 is 

formed at a central part, and the chip 31 is adhered to the 
lower face. 

Accordingly, input /output pads 32 of the chip 31, 
electrically coupled with a 

circuit wiring on a flexible circuit board top face through 
the openings 22, 

and hence the size of the package 60 can be reduced to the 
same size as that of 

the chip 31. The chip 31 is electrically coupled with a 
flexible circuit board 

through metal wires 33, this board is electrically coupled 
with an outer 

circuit board through outer connection terminals 35, the 



COUNTRY 
N/A 



pads 32, bonding pads 

and wires 33 are sealed with a liq. seal resin 34 having 
specified viscosity 

and dams 66 formed at the peripheries of the openings 22 
block the resin 34 
from overflowing. 
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1 

-frj^y vz^-t&¥mtki--yy°b. 

nut. miyis^isyiVT-rcnimimi&ztiti^ 

«-igi:!ti>f-f yyn- v F^siMSfu znmmz? 
y\t;s>y v^m^tLtwmcommm^i. mm* 

H i: mflE^*lsIS5ie«Sii«mia^>"r' ^ yX>-?>y F fc £ 

^OJWBSSWfrFi: * £ J: £«rtt£'t5¥3Wtc 

[fjW8» 2 ] fufE7 P-df v-y;HUK^^i, mm¥M 
ftf - -y X<W-f Xi f 5(J'|B|-«-tM X^^tS ; t 

mt^mmm 1 ^fE«<^¥^ft^-yxn. y x->>'. 
[ it^js 3 1 BuiE^adii^ie^uifi . & it 

[ff^4 ] 0i|IE7 V=*vX/Hr-Xii, 5 F 

flcf--yXA°>yX— 

[|0fc«5J frlEK±ffiJ3lfi:. W[§BMnabm&#> 

xx;w ^^zmmmmmit^m^nm-h'f < x 

^X:>XX2r1i;3r#ir£ i: -T4ift*5f 5 biQtt 

<7)¥S*f" -y 7V* -y X-^„ 

[f»^7 ] mmum^mz^ t mie7 ^ 

ft s fa lEM^It^*?):* n"~ y n - £ fi&itt- & x 

§ ^ * i t t -t&mw 5 fciE»o^ 

3Wfc?-'yX7*>yX— I/, 

•f&»fc87 li3B»<&m#+ -y 7V^-y X-i-'*. 

m%ms tt Ef^st*-?- -y x/* -y 7-- y\ 



(2) EWPl 1-1 7048 

2 

[ffcfcflllj TOTB7l^^X/Mg|?ttfc, iufE7 
1^ v-X/Pr-r «±tBt^i£§ ftfi^ffrfBIIIg&ISiS&Sr 

1 KIBKO^mWftf- -y 7V t -y ^r - *J, 

imim 1 2 ] mz\mm\±, mib^vt 1 ' ^ -y 

YbmUyyY^y H'tOl9(cj»(RSii4»fr#L, It 

10 lE?*tii^^*^«^iXs buIE^'A{±, |friEWih«BI<7) 

* s -i> £ fc * #a t -r * it 1 1 teiaibwwftf - v r 

^'■y^-^„ 

£ b iW&bT&m&Ll 1 fclEBS^Wfrf- y/A- 7 
{m$M 1 4 ] mUyv^y'iv^mmSLlt. miy 

-ti £ * Wa t f § M*« 1 tegBttO¥**f - -y 7V < 

20 7y--y. 

[ff^ 1 5 ] l5IE?i5iWii . tulE^#:f - >y 7V >c - y 

^r-r^ffl J: "5 ^§ £ t £«f«i: -r&lf*3S l 4 fclE» 

nmm 1 6 ] u^^x;ngj8a6K{±. itsew 

5I« i; UIE^NH^ -y X t <OBt=^Sft.* ff^Jf § 
£ £ t h -f •&» 1 4 tefEttO^Wft 

f--y7V\°.yX-^<, 

[IfiRiMl 7] WIE«*iSii. ^UayfHffitffiE^A 

30 9x**i-4^^u ^ymm*^im^a>m£tiim 
mmtmmmu 0 £ t & wafcf 1 6 

fclB«<7)^*^'yX^°.y X-^„ 
[0001] 

>-X;H5|g&*«c7)THt^##:f- -y XcOSttffiS-S^ 
IUfi#S«<?)apa?Sr^LT^#:-f-yXOAat5^-? 

■y FzmnmMtm^&mmmmmiznMmizm^L 

40 ^•y7°^-^Xc7)^#:f-.yr^"-y^-^W-ri> . 
[0 002] 

t°>-i^{itiJD LT v ^ KH. ¥mtk^- -y 7V ^ y X- J^cO 

im c &fcMzffi&ztiiz¥mtitf- v 7vt- y x-^'w 1 o 

*-;WXU -y KTP-(Ball Grid Array;BGA) ;s'.y 
- F 7 k-A?fflV^i^t.y X— ^tJt^T^3PHI 

50 ^ttfcftns t ^ a ^ u -y f *^rt s . ^-^xu »/ f 



( 3 ) ftflHF 1 1-1 7 0 4 8 

3 4 

cooo3] jar. BMMEiBatKtfflv^HKewrsK- iztmzti. ak^v m^i^s^A^-r^nn 

KX-lVfy <y K 7 U— ^-x 1 0 <?Dl3Ka2r^-r»f WMM^yf 1 >?^v Y t 

H0T*S. 01&#JI&-*-|>i:» &JHlIIIg£K 1 2 <0± 10 *»<9&W7>f ALti7J^-y F\ 4V?n*f 

Mel 20±Mfc^SftfcEI»Eitl 3(4, S17L1 fflL 5y hv\°>y Hfc#«««nfio«SlWt««S 

5Sr^LTEP0JES-§S«l 2 <7)Tffi«El&-f £ ,> ±®<D ^l)S^^arffi«TfcSrflli.'g.^ft^-y7V^yir 

HU&IM 13(4, #>-r -f y ^ -Y 1 4 i 0 ¥2** - y T-$) & . 

fv7'l lfc^ftBWrjiSSStfu TBOEISSIBIS1 3 [0008] im%2ltZ&&mil±. 7V*i/7)V®$& 

it, ViWi$—)V 1 6 fc ± 9 0SL&VtfMWIII«*Kfc: 3S»»fcNMcf- <v?<WA Xfc(5{I|Il-WM XSfrT 

«SWJt31ISS*lS. ^«#:f--yr 1 1 h*>fM •S^ft^'y^^y^-^'t'*-!. . lf*3S3 fcffiijfiMB 

14£-#*>T, «J0ff§S«U 2<0±M<9-* (4, ^0»l^^«Me«W*^LT2ojaJi<O 

fiikttlflMl TtttitSfc.*. EWJ0ff»«l 2(4, «J:D^i.^JilllliSK^^WrSW#:^-y7V^y^- 
FR-5, BT(bismaleimide triazin 20 VX^h « mW%A\,Z\&hW%\i. 7^*~sJ')V?f--T 

e) ISJfliJ: a**'.M 3 H-r- Ti: 9&!>¥*§*f-y7VN-.y ir-^T 

[0 0 04] ^'-;^"'J yK7l— ytvt-^lOT ft*. 

(4, EpejiaS§a«l 2(4, QJf&SKl 3#»j£3:h.$:l> [0009] a*3S5fcffiftSMHJ±, S±«IB**WP* 

at* eijbk« 1 3 p b WbW«-^ 70^ mt«fjKs*L jjmtmn«k a yy^-y wzmimm^m* 

i. ftot, ftMB^rtHat/iaWtlrrilBRiBtttl 3** W-ri>f-VX^.>-i-^^^Sr-^tfWft^--y7Vs°-y 

S*3*L6*&, «M«etl 2(4, iOi'iiS* ^-i^Cfti. 

i i: tfBTCft* o 30 [ 0 0 1 O ] fflf*«7 fcffi*S6W«, flPgR^JSfc* 

[0005] ->t7l/^ >^7*;l/-f — r±H^*' yf -f ^ -y H «^ 

(4, ^S*-f->y7W^X'i;a{3'|Bl-<7)+MX&*-r* blzmt 7°'* vtr—itTb 

^¥mm- v r**, *-i;*m@&h z t t=ft v y-i;z%& . 

* • [ooii] nmm9 tffiSKHji, ^^mmrnn' 

[0 0 0 6] 4st, *3fcE<DS6(cflfi*)B»l±. ffiWI^^^ntM-f^T^x^y^y^aSr^tf 

•5 ffiv ^^NWttf - «y TV* -y ^r- i 4: (=* 6 . 7 P^f >-7'/Hll£««^7 ^77kT— 7"<0±BfcJB 

i NI*f-y^'«vir-^tit*t*it(c*S. [00 1 2] §1*311 2fcffi4»^W4s fiaWW^Vf 

[ 0 0 0 T ] ^ >":?V\-.y lit?^^ Ht^iafc^S^lft*** 

vSttMO**g|itcffM§^5t«l:<?)Affi*A°-y \**-frt 7T3-$:mtet&t&>QmMZ. *)&*)±tf&¥mfc1-v 
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[0013] ffi5mi4i,z® t &$mte. 7\s*i/7;m 

1 5fcHSR4«JBI4. «tftP¥|*fy^ y jr-^ 

[0014] m&% 1 6 teffii^HBtt. 7 y^ ^^/Mll 
M * 3 te^f & ^PSWfrf" y 7V* «y & . If * 

7 X (raodul us) £ ^ff & #5/ U 3 y 8ffli*» S> & & B*> £ 

[00 15] 

[36^cO^»^JB3 0DH**Hfc LX^mm 

mmmitkmmmzmm-h* mm^mzhtz^x, n 

ejffc: i &*#mnffl%3tti> ^ y^y7Vl/|l!g^«^|g 
HI -in ^fcja^TflJBrLfcBTHHT**). 124(4, 

[ 0 0 1 6 ] M 2 fc . ^%FMz<S: h 
7y^y77MlIg-§36K(flexible circuit board) 2 0 

(4. itmmmmm 2 e ^mm^zmm^^i 7 y 

BrS^^-y^jB^3^igKia8JB 2 6imm.com 

mm 2 4 u mmm 2 4 co-s^4*>r * y 

F 2 3#*31JS§*u IUSM124 ^flBSgtete^y 
F2 5i6*ii*gSfUu t^f^^v F2 3 

{4, 773 it misstK 2 4 1 & nswfcase 

$12 4 fc £«SR«te3ttS3li:4 • 
[0 0 17] 7ly^^7lUT—r2 1(4. ±fc#>M 5 
Y(0 X o ^mmX 0 . fflXi4^»«^EIS&IEIIS 2 

72 llzMML. X7fW5: fc fc: i 0 „ 
IHS2 4. #>f^/A°7 F2 3&^7yFV^y F2 
5«r»jfc$"S. *^fc:J:*E«aHK2 0t4* 7l^y 
7>I/f-T2 1 fc: 1 8jumXi43 S/imtfOJKW&^-rS 
HIBffilSW 2 6S:Ml, EKBa« 2 4 cofM(4 . «^ 5 

[0 0 18]foT, *«Wfc:«i:4 7U^f^/Mll»* 
1S2 0 (4. ^^fflWJE^Kfcirt^^ft^ Y) ^ 

*s &Kl9JgraHUR<4. i&StioT^W^ftStii 
- fc fc ^Tffi-Cft 4.05 bflGKVIcOIiieSWB 46a. 

4 6b ^sto TasniBiffiKJi4 6 &i$±m\Bimimm 



(4) Wll-1 7048 
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4 6 b±.(,Z&m$tl& « 0M&Ej»JB4 6a, 4 S^Z 
HttSWMMM 1 a^Mtl>, [3RBBISJR4 6 a«9T 

ffifc(4m^ife^ii4 i b^ffM$tLi> 0 ^com^ess 

41a, 4 1 b(4. ±ai^7l-^ryy;Pf— 7° (M2Jb 

mm4<?)2 1 ) t^i-Tfoh* 

[00 19] mm<Q®8gSMm4 6a.^ 46b^t 
&7l^y77MlIKS«4 0i4. ^i:d^xmzX^) 

7KS/^f^74 1 atT»IiIBffitOT4 6a£» 

f*y^L*:«. 7y^y7V^-r4 1 b fcrFlBiiiiSie 

>y ^V^h ZtlzX ^OMmtt Z t 

[ 0 0 2 0 ] § 6teH2 Sr#^f4 fc . EUSIB 

tt2 4±Wi, MbK±^^ffiSe2 7Srmt-4cI 
fc**T£ . 7^>t^ y^N^y K 2 3 fc ^y K^°y F 2 5 
±fc(4. ^y^^y^ttS-m±S-ii:Ste«>H*L*v^ 

«HJg2 7i:LT« s 
20 T2 1 fcR«fc;KU-f 5 KJf£ffi»f 

^.Tfc^TS. H^L^V^>y^jf(7)^fc LT{4. ± 
lz~ v *r)V^ ^ i d 3r&JKS:ffiJiit-& c fc 4 * 
«Sii27t4. 7y^y7 > 7^r-7°2 lco^HtcjKU-f 

5 Kffiffi£^fiJLfc^ rH'yrV y^«y F 2 3XV^ 
yFv^y F2 BtcMJiB^gp^&x^f-y^'f S^fct 

7l/^y7;t/f-T2 1 ^Mte«»Jl2 7 SrffM^^ 
^ fc i 0 . HKBBIS 2 4 coe^S 1 Kfih^S ^ fc ifX% 
4 fc fc fc fc: , Kfg^4 SUSffift 2 4 ^^SV ^ fc«SWte 
30 %m^hZh»X^h. 

[002 1 ] tfz, ^mc07U^i/7*JVm$%MM2 0 

(4. 7 y r/i^r-r 2 i coTmizmsftt 2 s ^ $ ^ 
777^7^-^30(1 m^i^wmmmmitzmm 

% v v\° y 4r~ 1 > y f fc mm-commmm^ 
40 imcomm^m^^hzt^x^^^fz. mfm2 

8(4. 7y^yy;MHS^tK2 0^«W%3i^^a^ 
^*fiJW*fc^S. afc. »#2 8(4. ±5*LfcSft» 

[0022] 7y^y77W5If#^2 0c7)±ffi^(4. 0 

mmm2 emM^fLx^itztb, wmM2s\±7u 

^y77l^T-^7 0 2 1cOTM^ffM^il4. A 

mum^mm 2 s t 7731 orafciisaw 

2 9*gBffiS<ife. ®^B2 9 fc LT(4. 
50 ^ U . 7 7 6 3 1 fc «■ 2 8 H^RIWRfiRSO 



7 

^X (modulus) O/Jsg y 3 yfl^ffifflt^ d i 

[0 0 2 3] ±IBOj;a^iiSrfrr^^^^^7Vl-|II 
K»£2 0£. A^A D 7H'3 2mftf773 ICO 

r 3 1 fc-«Kffiffl^-afcd6. hib»E2 oco^mz 

R!P»2 2£JftftU 0^M2O^TgP^^*^^ 

<0Affi^V F3 2tt„ BHPS2 2fr^LT^MBtafffl 

^SMIdHif 2 6^*>r^y^7NVF2 3fc 

(Chip Size Package) £SgJEg*f& £ fc § , 

[0 0 243 ^*fy73 lcOAS^^y K3 2(1 
£«y^3 3d X 0^KHI»IQKJ|2 6W>f^ 
^V^y F23te«SlWtj»iaS^*o &JK7-f-Y>3 3£ 

7F3 2, #>r >f y^V^y H 2 3ZM£feJSV >f ^33 
£fl«8l^&ftH^Sfctf>. r*ife»Jfjh«li3 4T 
m±th. W±»fli3 4i:LTtt. ±fcx#*x5R<z)fB 

a-fe^ ^ ^y^yN°>y y—^izmm^tth y Ky-y y^a 

id sealing) Jjm^mXfo h FJf^ttJR£^£ 

mmm±mm3 4 ^:-yf^ y^u wtr 

ftfc*F£U^ ^y^y^;fr&S4. yyyy^iKW£ 

rising) J-^t. V^^^fflv^TWjtWffiSr^flrrsX^ 
y^y^y y h (screen print) y*f^£r#fr 0 ^it^O^ 

[0025] LM(c, fV^yyym^^'/f 

-7D-^R&ihf-^^^^3 6^ffMt~^cI^^ 
*$;fx&, AK7>f^3 3^III»ffi«W2 6tc31»SSil 

&W7>f^r3 3{l 5IS/^—r&ffMt^o 
T\ 04t^-r±5fc. £JKW^3 3^K§a*EIB&II 
WB2 6<0**J:i3^:Sv^ ffi-^T, »±«»3 4i^ 
BBn92 2^»*^Jtt-3tfftT^<. ^87^3 3 

3 4fcL WS<7)ftJK**LTV^i>. 0J&*K2O<7)^ 

3 <7)^HB!lgB^t?&-> T 3 6 £ffM^£ . 
[0 0 26]n3 6^M«MWt :WI/?X? 
V — y (silk screen) s T—yWfflgCOlffiififo&tf, 
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y/i^x? V-y^m$y^cDm$%mM$-&&z:.ttf 
i^^rffiti 0 ^a 3 6 *&fSfr& zttfiki>nt U\ 

^ <?o*&, ^ 3 6(i »±»fli 3 4 1 m-c^mmm 
mzmfBLxB^hztmitL^* *>t H ^3 6 

OSat/'rS § £ J9fi&^ l^l^JIt fc#> „ ¥J» 3 6 

10 [0027] i«BS8RSB?3 5tt. EH&SBUB2 6£>? 
y H^°>y K 2 5±fc3#}fcSii*. ^fi»^3 5(4, 
7°^y^~y3 0 fcB^Lfrv WSBEJSagK 

3 5 <!: L*C{4. V^^wPXtl^^yrj^ff* L<ffl 
ffl£*t£, y/k^-/Mi. y^^yf ^//'J 
7 o-*3£X«x ^ y - y 7° U y b / y 

20 [0028] ^h^ffi^^T 3 5 <9±»ttHihffil! 3 4(0 
±gpj: >9SV\ ¥S#:^v7V^yir-y3 0^ 

«^w^>y ^--y'3 o (vmmmz^cD-m$$m^~t%> t 
v y°*r4 xj n° y *r- mzmm § fix ^ s Efl 3 . 

0 mm^y ^° >y -jr-^i^iif^^ 

30 fe«£fc(4, mo. 2mmt3^r^ 0 fie^T. EiffiiaKJi2 
6<50±H3&^Sf±»JJB3 4c?)lS3tt. *^0. 1 5mmiil 
TT"$> bfMTt, Lv^ S . 0KKiyi 2 6 cO±B 
*»6^3 6<7>iS3t± s fto. 1—0. 15mmrj>S 

[0029] tz^tK ±MLtz><)V?x7 y ysig-c 

ti s ^ A 3 6 £ 0 . 1 m m S h ^ 

HlST-fts. raxftfrfe-ra. o. i5mm 

JJLb^^A 3 6 iMti - t^aT14^u, i 

40 isymi ^y^mmt&m^, ^^com^m/m<^ 

fi£HK4, #^?0. 2mmM0. 6mmtfc^ 

0. 5mmX(i;0. 7 6 mmcOIffS**^ * y/^ 

^-/^^(4, fa^yyy^ci >9«©tr^Sr 

(4. 0- 3mm<m&i^tV;^^-^&m'i'h 

So §^>^. ^cOiHs^O. 6mmi,zmm$fl&C0X\ 
) % y ir- Xcom'Mzts V ^* \\Xfc h 0 
50 [0030] JhaLfcBH^*«ft-r4fcA. filMC 
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BfEHr & ^86 Rum 7 iztftk 0 1 . ftifJB 5 7 

*o *f 57aJ4. #yf^^yK2 3i:5yH^y 
H2 5^^JSS*l*o #fc»5 7 ai4, JJiMOiUD 
XSilLfc. EBIEiKJf 2 6Wv F&ffil&t&fMz 

£ i: £ J: 0 7FM£ til £ fc # FTSgr *> £ « 
[00 3 1]»5 7al42o^ffl3fcTffiffl3fi6 0 »- 

fiiS^-S^fct^So IP£>. ^6 6c?)iHJ4 N S5 7 a 

*)BliL$tl&yj* (04 CD 3 6 ) Ofi^ft'MS 
#0. 6mmtfB^L^\ *^»Jk:i&«5 7 a£ 

[ 0 0 3 2 ] *S5 7 a^{toffl^i4. HRfc^A6 6 £ 

*fihffiJJg3 4*TBBPlB2 2c?)rtgft3EJRS^jtm. 
BBn»2 2co^HBIt^^^7n-§tLTt > , JBSKtf>£* 

5 7a liZXm$tL& <r fc fc: i 0 . 
n-*s«i3*l* # fct, i5 7a(l £tit«34 

[0033] 

taw*-* c t {c± o . »ft&^iiis&ffi^a»^ 

ft&HL »fflb° 

4. 

[0 0 34] *^cO~T^#:^v7V^vir->>' 

ykimm— cowxi^rt s^fcfc&So os^f 
[0035] ttz, ^mifcz&y&xtemiacom 



(6) *SW¥1 1-17048 

1 0 

&<> ±fz. ^WM^zximRx/zcoimm&^tifzimz 

^mm&zti&£oiz't& a flirt . ^#f7ryt 
, y j^HHasfifc^t s f; $ s mjtmg&m 
mmmmzm&L, mmm&%ig< z t m±tz> 

[0 03 6] Sfet, *«Wt«t6 7^^^/HlIBS 

KtfOffiSStfJ 4 . f- V 7V ^y ^r— ^ fc £h£M£KtK 

10 r^»^^IIM^SIn^itT^#:^ 77*^7 y 

— S^COM ffi'ttt [nj±§ -frS ^1 1 36^# h . 
[0037] 

[013 IS*^^#:f-vrA^/^^— ^fcS-* 

[02] *^te«t&*3^PiB**r*7^^^ 

[03] I220III -III «8BfB0TS)So 

20 [04] ^m^zkhyv^^jvmmm^^tz^ 

[05] *^teJ:&**BHP«&*^*7U^>-^ 
[06] *^tei&*i^P»*^4 7^4fv'y;^ 

[07] ^wm^hyv^^yivmmm^m^tz^ 

m#tf- 77A-7 ^-^^ifiOMSM^^KSST'* 

ho 

30 2 0, 4 0. 5 0 7k^77PHIK»£ 
2 1. 4 1a. 4 1b 7L^^77l/r-7° 
2 2 BBP8f 

2 3 ^>^Vy^VN°vK 
2 4 

2 5 F 
26. 46a, 46b 
2 7, 5 7 ftHV 

2 8 

2 9 SNTJR 

40 3 0. 6 0 ^#^77\°>y^-~s; 

3 1 ^iftfyr 
3 2 Aft^yK 
3 3 #JgV^-V 

3 4 SjfcWffi 
3 5 iWBSSIBSKF 
3 6. 6 6 
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?\ 5^ 57 
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27 27 2? ^ A °\ & [ a 23 5 J* ^ 25 ^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a semiconductor chip package, more, this invention pastes up the 
activity side of a semiconductor chip on the inferior surface of tongue of the flexible circuit board which has central opening 
in a detail, and relates to the semiconductor chip package of the chip size which connected the I/O pad of a semiconductor 
chip with the metallic-circuit wiring layer on the upper surface of the circuit board electrically through opening of the circuit 
board. 
[0002] 

[Description of the Prior Art] As for the size of a semiconductor chip package, the miniaturization is demanded while the 
degree of integration and the number of I/O pins of a semiconductor chip are increasing in recent years. One of the 
semiconductor chip packages developed in order to answer such a demand is a ball grid array (Ball Grid Array;BGA). It is a 
package. A ball grid array package can reduce the packaging density to an external circuit substrate compared with the usual 
package which used the leadframe, and has the merit of excelling in an electrical property. The structural feature in which a 
ball grid array package is distinguished from the usual plastic package is that electrical installation between a semiconductor 
chip and an external circuit substrate is realized by the printed circuit board in which circuit wiring and the solder ball were 
formed instead of the leadframe in a plastic package. 

[0003] Hereafter, the general ball grid array package using the printed circuit board is explained. Drawing, 1 is the cross 
section showing the structure of the general ball grid array package 10 which is an example of the conventional 
semiconductor chip package. Reference of drawing 1 pastes up a semiconductor chip 1 1 on the center section of the upper 
surface of a printed circuit board 12. The circuit wiring 13 formed in the upper surface of a printed circuit board 12 is 
installed in the inferior surface of tongue of a printed circuit board 12 through a breakthrough 15. The circuit wiring 13 on top 
is electrically connected with a semiconductor chip 1 1 by the bonding wire 14, and the circuit wiring 13 at the bottom is 
electrically connected with the external circuit substrate which is not illustrated with the solder ball 16. A part of upper 
surface of a printed circuit board 12 is closed by the closure resin 17 including a semiconductor chip 1 1 and a bonding wire 
14. A printed circuit board 12 is usually FR-4, FR-5, and BT (bismaleimide triazine). It consists of a resin. 
[0004] With the ball grid array package 10, since a printed circuit board 12 needs the field in which the circuit wiring 13 is 
not formed, i.e., the field which a chip 1 1 pastes up, the size of the ball grid array package 1 0 is larger than the size of a chip 
1 1 . Moreover, the width of face of the circuit wiring 1 3 and the interval during the circuit wiring 1 3 are respectively restricted 
to 70 micrometers. Therefore, when the circuit wiring 13 which has detailed width of face and a detailed interval is required, a 
printed circuit board 12 is difficult to satisfy such a demand. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the semiconductor chip package 
which has the almost same size as the size of a semiconductor chip. Moreover, other purposes of this invention are to offer the 
semiconductor chip package using the circuit board which has detailed circuit wiring. 

[0006] Moreover, the purpose of further others of this invention is to offer the semiconductor chip package which prevents 
overflow of a liquefied closure resin. Moreover, the purpose of further others of this invention has the height of the upper 
surface of a closure resin in offering a low semiconductor chip package from an external end-connection child's upper surface. 
Moreover, the purpose of further others of this invention is to offer a semiconductor chip package and the semiconductor chip 
package which made the difference in the coefficient of thermal expansion between external circuit substrates ease. 
[0007] 

[Means for Solving the Problem] The semiconductor chip which has two or more I/O pads with which invention concerning a 
claim 1 was formed in the center section of the activity side, It has the flexible tape which has insulation electrically, central 
opening, and the patternized metallic-circuit wiring layer which was formed in the upper surface of a flexible tape. A 
metallic-circuit wiring layer is formed in the upper surface of a flexible tape, and a bonding pad is connected with the end. 
The flexible circuit board which has two or more circuit wiring with which a land pad is connected with the other end, and 
pastes up the activity side of a semiconductor chip on the inferior surface of tongue of a flexible tape and by which an I/O pad 
is exposed outside through opening of a flexible tape, Two or more metal wires which connect respectively the I/O pad of a 
semiconductor chip, and the bonding pad of a metallic-circuit wiring layer electrically through opening, It is a semiconductor 
chip package equipped with the closure resin which closes these in order to protect an I/O pad, a bonding pad, and a metal 
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wire, and two or more external end-connection children respectively connected to a land pad mechanically and electrically. 
[0008] Invention concerning a claim 2 is a semiconductor chip package in which the flexible circuit board has the almost 
same size as the size of a semiconductor chip. Invention concerning a claim 3 is a semiconductor chip package which has the 
multilayer circuit wiring with which a metallic-circuit wiring layer intervenes an electric insulation layer, and consists of two 
or more layers. Invention concerning a claim 4 is a semiconductor chip package which a flexible tape becomes from a 
polyimide tape. 

[0009] Invention concerning a claim 5 is a semiconductor chip package offered by the way a closure resin applies to opening 
and a bonding pad the liquefied resin compound which has predetermined viscosity. Invention concerning a claim 6 is a 
semiconductor chip package in which the method of application of a closure resin includes the dispensing method which 
injects a liquefied resin compound in opening and a bonding pad. 

[0010] Invention concerning a claim 7 is a semiconductor chip package further equipped with the dam which is formed in the 
outside of the bonding pad on the upper surface of a flexible tape along with the periphery of opening, and prevents overflow 
of a liquefied resin compound. Invention concerning a claim 8 is a semiconductor chip package formed by the way a dam 
applies the liquefied resin combination which has predetermined viscosity. 

[001 1] Invention concerning a claim 9 is a semiconductor chip package including the dispensing method that the method of 
application of a dam injects a liquefied resin compound. The upper surface of a closure resin of invention concerning a claim 
10 is a low semiconductor chip package from an external end-connection child's upper part. Invention concerning a claim 1 1 
is a semiconductor chip package which has further the protective layer which the flexible circuit board is formed in the upper 
surface of a flexible tape, and protects circuit wiring. 

[0012] Invention concerning a claim 12 has the slot where a protective layer is formed between a bonding pad and a land pad, 
a dam is formed in a slot, and a dam is a semiconductor chip package which rises from a protective layer in order to prevent 
overflow of a closure resin. Invention concerning a claim 13 is a semiconductor chip package which a protective layer 
becomes from a polyimide layer. 

[0013] Invention concerning a claim 14 is a semiconductor chip package in which the flexible circuit board has further the 
reinforcing materials formed in the inferior surface of tongue of a flexible tape. Invention concerning a claim 15 is a 
semiconductor chip package which reinforcing materials become from the material which has the same coefficient of thermal 
expansion as the external circuit substrate in which a semiconductor chip package is mounted. 

[0014] Invention concerning a claim 16 is a semiconductor chip package in which the flexible circuit board has further the 
glue line formed between reinforcing materials and a semiconductor chip. For invention concerning a claim 17, a glue line is 
silicon resin and a low modulus (modulus). It is the semiconductor chip package which consists of a charge of an electric 
insulation binder chosen from the group which consists of non-silicon resin which it has. 
[0015] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained more to a detail by considering a 
drawing as reference. Covering a drawing at large, the same reference mark shows the same component. Drawing 2 is the 
partial notch perspective diagram showing the 1st example of the flexible circuit board which has central opening by this 
invention, and drawing 3 is III-III of drawing 2 . It is the cross section cut along with the line, and drawing 4 is the cross 
section showing one example of the semiconductor chip package using the flexible circuit board by this invention. 
[00 1 6] When drawing 2 or drawing 4 is referred to, the flexible circuit board (flexible circuit board) 20 by this invention has 
the structure where the metallic-circuit wiring layer 26 was formed in the upper surface of the flexible tape 21 which has 
insulation electrically. The circuit wiring layer 26 formed by the predetermined pattern has two or more circuit wiring 24, a 
bonding pad 23 is connected with the end of the circuit wiring 24, and the land pad 25 is connected with the other end of the 
circuit wiring 24. Bonding BADDO 23 makes a semiconductor chip 3 1 and the circuit wiring 24 connect electrically, and the 
land pad 25 makes the external end-connection child 35 and the circuit wiring 24 connect [ BADDO ] electrically. 
[0017] The flexible tape 21 consists of a resin mainly like a polyimide. The circuit wiring layer 26 of copper or the golden 
quality of the material can be formed by the predetermined pattern of the etching method. That is, the laminating of copper or 
the golden sheet metal is carried out to the flexible tape 21, and the circuit wiring 24, a bonding pad 23, and the land pad 25 
are formed by ********* *i ng . The circuit board 20 by this invention can form in the flexible tape 21 the circuit wiring layer 
26 which has thickness ( 1 8 micrometers or 35 micrometers), and can reduce the width of face of the circuit wiring 24 to it in a 
minimum of 50 micrometers. 

[0018] Therefore, the flexible circuit board 20 by this invention is supple compared with the conventional printed circuit 
board, and the formation of a thin form and detailed patternizing of circuit wiring are possible for it. On the other hand, a 
metallic-circuit wiring layer can also be formed by the multilayer of the need. The two or more layers circuit wiring layers 46a 
and 46b are shown in drawing 5 . Lower circuit wiring layer 46a is formed on up circuit wiring layer 46b. Electric insulation 
layer 41a intervenes among the circuit wiring layers 46a and 46. Electric insulation layer 41b is formed in the inferior surface 
of tongue of circuit wiring layer 46a. These electric insulation layers 41a and 41b are the same as that of an above-mentioned 
flexible tape (2 1 of drawing 2 or drawing 4 ). 

[0019] The flexible circuit board 40 which has the two or more layers circuit wiring layers 46a and 46b can be manufactured 
according to the following processes, namely, the sheet metal for forming lower circuit wiring layer 46a in flexible tape 41a 
which is an electric insulation layer -- a laminating carrying out a predetermined pattern - etching - the bottom, the back, 
the laminating of the sheet metal for forming lower circuit wiring layer 46b in flexible tape 41b can be carried out, and it can 
manufacture by **********i ng by the predetermined pattern 
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[0020] If drawing 2 or drawing 4 is furthermore referred to, on the circuit wiring 24, a protective layer 27 can be formed 
because of antioxidizing, and the deposit which is not illustrated in order to raise bonding nature can be formed on a bonding 
pad 23 and the land pad 25. As a protective layer 27, a polyimide layer can be used like the flexible tape 21, and nickel and a 
metal like gold can mainly be used as a material of the deposit which is not illustrated. A protective layer 27 can form the 
portion corresponding to a bonding pad 23 and the land pad 25 by **********i ng , a ft er applying polyimide resin all over the 
flexible tape 21. While being able to prevent oxidization of the circuit wiring 24 by forming a protective layer 27 not only all 
over the circuit wiring 24 but all over the flexible tape 21, each can be made to insulate the adjoining circuit wiring 24 
electrically. & 

[0021] Moreover, the flexible circuit board 20 of this invention can have reinforcing materials 28 further on the inferior 
surface of tongue of the flexible tape 21. Although mounted in the external circuit substrate which is not illustrated if the 
semiconductor chip package 30 of finishing [ package assembly ] has the large difference in the coefficient of thermal 
expansion between a package 30 and an external circuit substrate, it may cause defects, such as a package crack. Therefore, 
the difference in the coefficient of thermal expansion between both can be decreased by using the reinforcing materials 28 ' 
which have the almost same coefficient of thermal expansion as the package mounting pad which an external circuit substrate 
does not illustrate, moreover, reinforcing materials 28 complement mechanical intensity to the flexible circuit board 20 a 
role . Moreover, since reinforcing materials 28 maximize the effect mentioned above, they can be dissociated by plurality and 
can also have a slit. 

[0022] Since the circuit wiring layer 26 is formed in the upper surface of the flexible circuit board 20, reinforcing materials 28 
are formed m the inferior surface of tongue of the flexible tape 21. In this case, a glue line 29 is formed between the 
reinforcing materials 28 of the metal quality of the material, and a semiconductor chip 3 1 . It is the silicon resin or modulus 
(modulus) which it has [ modulus ] electric insulation and can decrease the difference in the coefficient of thermal expansion 
between a semiconductor chip 3 1 and reinforcing materials 28 as a glue line 29. Small non-silicon resin can be used. 
[0023] In order that the I/O pad 32 may use the flexible circuit board 20 which has the above structures together with the 
center pad type semiconductor chip 3 1 arranged in the center section of the activity side of a semiconductor chip 3 1 opening 
22 is formed m the center section of the circuit board 20, and the activity side of a semiconductor chip 3 1 is pasted up on the 
lower part of the circuit board 20. Therefore, it is exposed outside through opening 22 and the I/O pad 32 of a semiconductor 
chip 3 1 is electrically connected with the bonding pad 23 of the metallic-circuit wiring layer 26. Not only the flexible circuit 
board 20 but the size of a package 30 will have the same size as a semiconductor chip 3 1 by forming the semiconductor chip 
package 30 with such structure especially. That is, if a technical term is used, it is a chip-size package (Chip Size Package). It 
is realizable. 

[0024] The I/O pad 32 of a semiconductor chip 31 is electrically connected with the bonding pad 23 of the metallic-circuit 
wiring layer 26 by the metal wire 33. As a metal wire 33, it is desirable to use a golden wire. In order to protect the I/O pad 
32, a bonding pad 23, and the metal wire 33 from an external environment, these are closed by the closure resin 34 As a 
closure resin 34, the resin compound of an epoxy system is mainly used. It is the RIDOSHI ring (lid sealing) applied to the 
molding method or ceramic package applied to the usual plastic package as the closure method. Although a method is 
possible, potting of the liquefied closure resin 34 which has predetermined viscosity is carried out, and the method of 
hardening is the most desirable. The potting method includes the dispensing (dispensing) method which injects the liquefied 
closure resin held m the syringe, and the screen printing (screen print) method which applies a closure resin using a mask In 
these, the potting method by dispensing is more desirable. 

[0025] However, in order to apply the potting method by dispensing, it is required that the dam 36 for preventing overflow of 
the closure resin 34 should be formed. When the metal wire 33 is connected with the circuit wiring layer 26 since a 
connection loop is formed, as shown in drawing 4 , the height of the metal wire 33 is larger [ the metal wire 33 ] than the 
height of the circuit wiring layer 26. Therefore, the closure resin 34 not only fills the interior of opening 22, but is rising on 
the metal wire 33. However, even if the liquefied closure resin 34 has predetermined viscosity, the overflow to the front face 
of the circuit board 20 may generate it. In order to prevent this, a dam 36 is formed in the periphery of opening 22 along with 
the lateral part of a bonding pad 23. 

[0026] Although there are methods, such as the silk screen (silk screen) and tape attachment, among the methods of forming a 
dam 36, it is difficult for the silk screen method to make the height of a dam increase, and tape means of attachment have a 
fault m the reliability of the tape itself, and the field of a price. Therefore, it is most desirable to form a dam 36 by the 
dispensing method. In this case, as for a dam 36, it is desirable to form using the same liquefied resin as the closure resin 34 
Moreover, m order to maintain the width of face and the height of a dam 36 on predetermined level, as for the resin used for 
formation of a dam 36, it is desirable to have viscosity higher than the closure resin 34. 

[0027] The external end-connection child 35 is formed on the land pad 25 of the circuit wiring layer 26 The external 
end-connection child 35 offers the electric and mechanical connection between the semiconductor chip package 30 and the 
external circuit substrate which is not illustrated. The external end-connection child 35 is the metal layer of the shape of a ball 
or a bump. As an external end-connection child 35, a solder ball or a golden bump is used preferably. A solder ball is formed 
by solder mounting / the reflow method, or screen printing / the reflow method, and a golden bump is formed by methods 
such as plating or POTOMASUKU. 

[0028] The external end-connection child's 35 upper part is higher than the upper part of the closure resin 34. Therefore, when 
mounted in the external circuit substrate which the semiconductor chip package 30 does not illustrate, there is no possibility 
that the closure resin 34 may contact an external circuit substrate, and may cause poor reliability. Furthermore in 
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consideration of the fact that the height decreases, you have to determine the external end-connection child's 35 height at the 
time of mounting of the package 30 to an external circuit substrate. For example, it is set to about 0,2mm after the height 
mounts in about 0.25mm and an external circuit substrate after manufacture of a package in the case of a solder ball with a 
diameter of 3.0mm applied to the chip-size package recently. Therefore, as for the height of the upper surface of the circuit 
wiring layer 26 to the closure resin 34, it is desirable that it is about 0.15mm or less. Moreover, as for the height of the upper 
surface of the circuit wiring layer 26 to the dam 36, it is desirable that it is about 0, 1-0. 15mm. 

[0029] However, it is difficult to form a dam 36 in a height of 0. 1mm or more in the silk screen method mentioned above. 
Moreover, it is not easy to form the dam 36 0.15mm or more in tape means of attachment. Then, the dispensing method is 
more desirable. When forming a dam by dispensing, the height of a dam and the minimum value of width of face are 0.2mm 
and 0.6mm respectively. Therefore, in the case of the solder ball which has the diameter of 0.5mm or 0.76mm, a dam can be 
easily formed by dispensing. However, since the height of a dam of the dispensing method is almost the same as the height of 
the solder ball after external circuit substrate mounting when using the solder ball which has the diameter of 0.3mm, it is 
difficult to apply. Furthermore, since the width of face of a dam is restricted to 0.6mm, in reduction of package size, it is 
disadvantageous. 

[0030] A slot is formed in a protective layer in order to solve the trouble mentioned above. Drawing 6 is the partial notch 
perspective diagram showing the 3rd example of the flexible circuit board which has central opening by this invention, and 
drawing 7 is the cross section showing other examples of the semiconductor chip package using the flexible circuit board by 
this invention. As shown in drawing 6 and drawing 7 , slot 57a which has predetermined width of face and the predetermined 
depth is formed in a protective layer 57. Slot 57a is formed between a bonding pad 23 and the land pad 25. Especially slot 
57a can be formed by **********j ng at the same time it ********** s a protective layer 57 without a special additional 
process, in order to form the pad of the circuit wiring layer 26. 

[0031] Slot 57a is used for two uses. In the first place, the role which decreases the height of a dam 66 is carried out. Since 
slot 57a has the predetermined depth, the height of a dam 66 can be decreased. Moreover, since viscosity can use a low resin 
compared with the case where there is no slot, the width of face of a dam 66 can also be adjusted. That is, the width of face of 
a dam 66 can be beforehand determined from the width of face of slot 57a. Although the minimum value of the width of face 
of the dam (36 of drawing 4 ) previously formed of dispensing described it as 0.6mm, when forming slot 57a by this example, 
the width of face of a dam 66 can be decreased to about 0.3mm. 

[0032] Other uses of slot 57a are carrying out the role of a dam 66, without actually forming a dam 66. That is, after the 
interior of opening 22 is filled up with the closure resin 34, even if it is overflowed on the outside of opening 22, overflow is 
delayed by filling up slot 57a with a liquefied closure resin. Therefore, slot 57a can play a role of a dam by adjusting the 
amount of the closure resin 34 suitably. 
[0033] 

[Effect of the Invention] As explained above, according to this invention, the formation of a thin form and detailed 
patternizing of circuit wiring are possible by using the flexible tape which consists of a polyimide as the circuit board. Then, 
the application to high accumulation, many pins, and the semiconductor chip that has a detailed pitch is easy, and the 
miniaturization of a semiconductor chip package and the formation of a thin form are possible. 

[0034] Moreover, the activity side of a semiconductor chip pastes up the semiconductor chip package of this invention on the 
inferior surface of tongue of the circuit board, and since it is the structure of realizing electrical installation between a 
semiconductor chip and the circuit board through opening of the circuit board, not only the flexible circuit board but the size 
of a package will have the almost same size as a semiconductor chip. That is, a chip-size package is realizable. 
[0035] Moreover, the dam by this invention or the slot on the protective layer carries out the role which prevents overflow of 
a liquefied closure resin. Moreover, the upper surface of a closure resin is always formed in a low position from an external 
end-connection child's upper part of the slot formed in the slot by this invention, and this slot. That is, when a semiconductor 
chip package mounts in an external circuit substrate, in order that a closure resin may prevent contacting an external circuit 
substrate and causing poor reliability, a closure resin is fully formed in a low position. 

[0036] Furthermore, the reinforcing materials of the flexible circuit board by this invention can make the difference in the 
coefficient of thermal expansion between a semiconductor chip package and an external circuit substrate able to ease, and can 
raise the reliability of a semiconductor chip package. 
[0037] 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The semiconductor chip package characterized by providing the following. The semiconductor chip which has two 
or more I/O pads formed in the center section of the activity side. The flexible tape which has insulation electrically. Central 
opening. It has the patternized metallic-circuit wiring layer which was formed in the upper surface of the aforementioned 
flexible tape. The aforementioned metallic-circuit wiring layer is formed in the upper surface of the aforementioned flexible 
tape, and a bonding pad is connected with the end. Have two or more circuit wiring with which a land pad is connected with 
the other end, and the activity side of the aforementioned semiconductor chip is pasted up on the undersurface of the 
aforementioned flexible tape. The flexible circuit board by which the aforementioned I/O pad is exposed outside through the 
aforementioned opening of the aforementioned flexible tape, Two or more metal wires which connect respectively the 
aforementioned I/O pad of the aforementioned semiconductor chip, and the aforementioned bonding pad of the 
aforementioned metallic-circuit wiring layer electrically through the aforementioned opening, The closure resin which closes 
these in order to protect the aforementioned I/O pad, the aforementioned bonding pad, and the aforementioned metal wire, 
and two or more external end-connection children respectively connected to the aforementioned land pad mechanically and 
electrically. 

[Claim 2] The aforementioned flexible circuit board is a semiconductor chip package according to claim 1 characterized by 
having the almost same size as the size of the aforementioned semiconductor chip. 

[Claim 3] The aforementioned metallic-circuit wiring layer is a semiconductor chip package according to claim 1 
characterized by having the multilayer circuit wiring which intervenes an electric insulation layer and consists of two or more 
layers. 

[Claim 4] The aforementioned flexible tape is a semiconductor chip package according to claim 1 characterized by the bird 
clapper from a polyimide tape. 

[Claim 5] The aforementioned closure resin is a semiconductor chip package according to claim 1 characterized by being 
provided by the method of applying to the aforementioned opening and the aforementioned bonding pad the liquefied resin 
compound which has predetermined viscosity. 

[Claim 6] The aforementioned method of application is a semiconductor chip package according to claim 5 characterized by 
including the dispensing method which injects the aforementioned liquefied resin compound in the aforementioned opening 
and the aforementioned bonding pad. 

[Claim 7] The semiconductor chip package according to claim 5 characterized by having further the dam which is formed in 
the outside of the bonding pad on the aforementioned upper surface of a flexible tape along with the periphery of the 
aforementioned opening, and prevents overflow of the aforementioned liquefied resin compound. 

[Claim 8] The aforementioned dam is a semiconductor chip package according to claim 7 characterized by being formed by 
the method of applying the liquefied resin compound which has predetermined viscosity. 

[Claim 9] The aforementioned method of application is a semiconductor chip package according to claim 8 characterized by 
including the dispensing method which injects the aforementioned liquefied resin compound. 

[Claim 10] The upper surface of the aforementioned closure resin is a semiconductor chip package according to claim 1 
characterized by being lower than the aforementioned external end-connection child's upper part. 

[Claim 1 1] The aforementioned flexible circuit board is a semiconductor chip package according to claim 1 characterized by 
having further the protective layer which is formed in the upper surface of the aforementioned flexible tape, and protects the 
aforementioned circuit wiring. 

[Claim 12] It is the semiconductor chip package according to claim 1 1 characterized by rising from the aforementioned 
protective layer in order that the aforementioned protective layer may have the slot formed between the aforementioned 
bonding pad and the aforementioned land pad, a dam may be formed in the aforementioned slot and the aforementioned dam 
may prevent overflow of the aforementioned closure resin. 

[Claim 13] The aforementioned protective layer is a semiconductor chip package according to claim 1 1 characterized by the 
bird clapper from a polyimide layer. 

[Claim 14] The aforementioned flexible circuit board is a semiconductor chip package according to claim 1 characterized by 
having further the reinforcing materials formed in the undersurface of the aforementioned flexible tape. 
[Claim 15] The aforementioned reinforcing materials are semiconductor chip packages according to claim 14 characterized by 
the bird clapper from the material which has the same coefficient of thermal expansion as the external circuit substrate in 
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which the aforementioned semiconductor chip package is mounted. 

[Claim 16] The aforementioned flexible circuit board is a semiconductor chip package according to claim 14 characterized by 
having further the glue line formed between the aforementioned reinforcing materials and the aforementioned semiconductor 
chip. 

[Claim 17] The aforementioned glue line is a semiconductor chip package according to claim 16 characterized by the bird 
clapper from the charge of an electric insulation binder chosen from the group which consists of silicon resin and non-silicon 
resin which has a low modulus. 
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